Sir, We read with interest the paper by Stone and his colleagues' on the detection of coronary artery disease by the method of exercise first-pass radionuclide angiography. We were, however, puzzled by the criteria used for an abnormal exercise response.
These are quoted as the development of a new regional wall motion abnormality, a post-exercise ejection fraction of <50%, or a fall in ejection fraction of at least 10/o. It is not stated if this is an absolute fall of 10% (for example 50% to 40%) or a relative fall from the intial level (for example 50% to 45%). Most inportantly, the data from which these criteria were derived are not presented, though eight normal patients were studied. The results for these eight subjects were summarised as a mean rise of ejection fraction from 72 1% to 73 5% after exercise, but details of the individual responses are not given.
Others using similar first-pass techniques have demonstrated that the ejection fraction in patents with proven ischaemic heart disease may remain unchanged or even rise after exercise, while normal controls invariably have a significant increase (that is :5% absolute), leading to the conclusion that an abnormal response may be not only a fall of exercise ejection fraction, but a failure of it to increase adequately.2 3 Patients with ischaemic heart disease who did not experience chest pain at the end-point of exercise are more likely to maintain or increase their ejection fraction.
These investigators performed their studies in the erect posture (surely more physiological than supine); further workers, however, using the gated acquisition method of radionuclide angiography have performed supine exercise studies.4 5 These have also shown that exercise in patients with ischaemic heart disease may be associated with a rise in ejection fraction. High resting levels may be associated with no augmentation after exercise even in normal subjects, and one study6 has suggested that the degree of augmentation may decrease with age, though this may be an artefact of covert heart disease, as many of the older subjects had wall motion abnormalities. The criterion for an abnormal exercise response in our laboratory7 8 iS failure to augment the ejection fraction by at least 5% (absolute units), except where the resting level is >75%, when any fall is deemed abnormal. The normal subjects of Stone and his colleagues had a very high mean resting level (72 1%) and it would be interesting to see whether the individual data conformed to these criteria. Thirty-two of their 34 patients would be abnormal judged by ejection fraction alone.
The development of angina during exercise in all of them suggests that they were a highly selected group. The statement that this technique is "valuable in the screening . . . of patients with heart disease" may be correct, but seems unwarranted based solely on this limited study in a highly selected population. healthy male volunteers showed a decrease in ejection fraction at maximal exercise.5 The point is well made, however, that the resting level of ejection fraction in normal subjects may dictate the magnitude of response to maximal exercise. The mean resting ejection fraction in our group of normal subjects was similar to the group reported by Osbakken et al. 6 in which normal subjects with high resting ejection fraction failed to increase their ejection fraction on exercise.
The criteria which we used to define abnormality in our group of patients were thus selected to provide the maximum discriminatory value between normal and abnormal. We are glad to have the opportunity to make it clear than an absolute decrease of 10% in ejection fraction was required for abnormality, not a relative decrease from the initial level. Using these criteria, we found a 73% sensitivity for patients with single and double vessel disease and a 95% sensitivity for detecting triple vessel disease. These criteria provide maximum specificity in addition to high sensitivity.
Another important factor in determining the response to exercise is the imaging and exercise procedure performed in each individual laboratory. Berger and colleagues2 imaged their patients in the upright position at the moment exercise was terminated. We have used a similar procedure in the supine position to minimise motion artefact during imaging. We concede that upright exercise is more physiological than supine exercise, but in our laboratory the best reproducibility has been obtained with supine imaging which minimises variations in patient-detector relation.
From a purely physiological viewpoint, imaging should be carried out during peak exercise, which is when patients develop their symptoms, rather than at the moment exercise is stopped. Temporal variations in the performance of the exercise study also have a profound influence on the response of ejection fraction. Foster et al. 7 have recently shown that in normal subjects mean ejection fraction may not increase during peak exercise but universally increases at the moment exercise stops. These differences in imaging procedures may also partially explain the different responses of normal subjects obtained from various laboratories.
Finally, the development of angina in all of our patients may suggest that they were a selected group. 
